Seagrasses structure some of the world's key coastal ecosystems presently in decline due to human activities and global change. The ability to cope with environmental changes and the possibilities for shifts in distribution range depend largely on their evolvability and dispersal potential. As large-scale data usually show strong genetic structure for seagrasses, finer-grained work is needed to understand the local processes of dispersal, recruitment and colonization that could explain the apparent lack of exchange across large distances. We aimed to assess the fine-grained genetic structure of one of the most important and widely distributed seagrasses, Zostera marina, from seven meadows in Brittany, France. Both classic population genetics and network analysis confirmed a pattern of spatial segregation of polymorphism at both regional and local scales. One location exhibiting exclusively the variety 'angustifolia' did not appear more differentiated than the others, but instead showed a central position in the network analysis, confirming the status of this variety as an ecotype. This phenotypic diversity and the high allelic richness at nine microsatellites (2.33-9.67 alleles/locus) compared to levels previously reported across the distribution range, points to Brittany as a centre of diversity for Z. marina at both genetic and phenotypic levels. Despite dispersal potential of several 100 m, a significant pattern of genetic differentiation, even at fine-grained scale, revealed 'genetic patchiness'. Meadows seem to be composed of a mosaic of clones with distinct origins in space and time, a result that calls into question the accuracy of the concept of populations for such partially clonal species.
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Seagrasses are the structural basis of key coastal marine ecosystems (Orth et al. 2006) supporting high biodiversity and biomass (Orth et al. 1984) . These ecosystems provide a great Moreover, the possibility of heterogeneity in intra-meadow clonal and genetic 93 composition had never been explored, to the best of our knowledge, in such phylogeographic (2000)) were PCR-amplified using fluorescently labeled primers 143 (GA12, GA19, GA20, GA17D, GA16, GA2, GA23, GA35 and GA17H). PCR products were 144 visualized using an ABI-3100 FNVR automated sequencer (Applied Biosystems) and scored 145 using STRand software (http://www.vgl.ucdavis.edu/informatics/strand.php). A double blind 146 reading was made by two different users and gels were re-scored when discrepancies were 147 recorded. 148 To standardize the samples at 30 individuals before estimations of clonal and genetic 149 composition, excess individuals were removed at random. 150 To test whether the variety "angustifolia" corresponded to a species or to an ecotype, we In order to identify genetic individuals (i.e. to discriminate genets from ramets on the 160 basis of their Multi Locus Genotype: MLG), we used a "barcoding" type approach based on 9 161 microsatellite loci. 162 For clonal organisms, two questions must be answered: (i) do all the replicates of the 163 same MLG really belong to the same genet (i.e. are they all issued from the same sexual 164 reproduction event)? and (ii) does each distinct MLG really belong to a distinct genet? 165 To answer the first question, when the same MLG is encountered n times in a sample of N 166 sampling units, the probability that the identical MLGs originate from different sexual 167 reproductive events (p sex ) should be assessed (Arnaud-Haond et al. 2007a) . Below a threshold 168 value fixed at 0.01, identical MLGs may be considered as belonging to the same genet. 169 Estimates of p sex are derived on the basis of allelic frequencies estimated using the round robin 170 method (Parks & Werth 1993) , with a sub-sampling approach to limit the overestimation of 171 the rare alleles. Allelic frequencies for each locus are estimated on the basis of a sample pool 172 composed of all the MLGs discriminated, while excluding the loci for which allelic frequency 173 is estimated. This procedure is repeated for each locus, taking into account Wright's 174 inbreeding coefficient estimated after the exclusion of identical MLG (Young et al. 2002) . 175 Once the clonal membership of identical MLG is ascertained using p sex, slightly distinct 
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(2007a) was applied to test whether these slightly distinct (at one or two loci) MLGs 
The β of the Pareto distribution, representing the negative slope of the power law usually 
. values per pair of sampling quadrats were significantly different from 0 (p < 0.05; Table 3 ). be the predominant factor acting at the regional spatial scale.
366
The limitation to dispersal, as estimated through autocorrelation analysis, was indeed 367 highly variable among meadows (for an example see Fig. 3 ). The effective percolation threshold (Dpe) was seen to be about 0.45 (data not shown), 375 below which the network lost its integrity and the clusters broke down into 2 distinct clusters.
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On the global network just above this percolation threshold (Fig. 4) among quadrats agreed with this finding as they were also the smallest in these two locations.
476
These results suggest a strong limitation to dispersal without a real pattern of gradual IBD, as 477 shown by the lack of significance of the Mantel test at the regional scale. of the same location is significant (Table 3 ) and appears clearly in network analysis (Fig. S1 ).
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Such a combination of relatively high dispersal potential and stronger or similar genetic 501 differentiation at the very fine spatial scale compared to the regional one was previously 
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